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(57) Abstract: 

PURPOSE: A high energy ion implantation apparatus for 
semiconductor fabrication equipment is provided to prevent 
errors generated in an ion implantation process by sensing an 
abnormal state of a turbo pump and operating a circuit breaker. 

CONSTITUTION: An ion source(300) is used for converting 
gases to positive ions. A vaporizer cell(301) is used for 
converting polarity of the positive ions. An analyzer magnet(302) 
is used for separating only desired ions from the vaporizer cell 
(301). A pre-accelerator(303) is used for accelerating the 
separated ions. A low energy accelerator(304) Is used for 




performing a low energy acceleration process for the accelerated ions. A stripper(305) is used for converting the 
accelerated ions to the positive ions. A circuit breaker(306) Is used for supplying or stopping driving power. A motor 
(307) is rotated by the driving power. A power transmission portion(311) is formed with a pulley(308). a belt(309), and 
a shaft(310). A generator(312) is used for generating a voltage. A turbo pump(313) performs a vacuum pumping 
operation. A tandetron accelerator(31 5) includes a high energy accelerator(314). A beam* filter(316) is used for 
scanning the accelerated ion beam to a wafer transferred from a wafer transfer chamber(31 7). A current sensor(318) 
is used for sensing a flow of current of the motor(307). A CPU(319) operates the circuit breaker(306) according to the 
sensed current value. A monitor(320) Is used for displaying a control signal of the CPU(319). 
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s Taonuxi :7h4!»:j|2F; ^•■71 7\m\^7^ ■?\^-7mn ^h^sfs ois§ ass^H^ioiAj iraisss ^ 

SgiiiOII S5S$I7IS EifiS = Oil 014^ gSfg SRS aXISfS aS*«Ai2K' 4^71 

fliAis i;iEi 2^1 7ig§a s^sf diiajfoi s^a 2^7F 7ifi§a 2^ oi4'€i3 as sa 
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316; m sEi 317; nom oi^ssui 

318; 3^*^M 319; S^SiS*i 

sgfsf a a 

S3SI 

S3 Of ^oHt ji^ se J sN»si saytA 

^1 AlSOl Sr^SAN ^'71 EiSS^Sl OI^«S SJ9I01 OPIQ^ S ^iOIQiSI S 

^aS OlSOl SIShOI S«EI= iS2J S7|S« ^SS 3h= 5S0IQ. 

□BII2 4'7I OlS^a SSNAI S£95J OlSSfS 9|oK>t^ :i:S2J SS»9t7IS S§ 
a ^^tSol^ SGI i!4:SjOief ^71 SSM9I7I9 mVA^ SSSIS E1M 

1571 ^U|EI?il SQ. 

□I2^ ifoi sjoim 6^01! s^aM ^ffloiiAi olstF sKfl ?as^7^l a= ois^a^is 

§4,'SSES S£ S! OhSf SSS(nediua current), IlS^(high current), HOflUXKhigh 

energy)0IS$a7l£ Eln^.^ □ 7ie SEI= SSiefQ. 

^ Sf?! 015 ?S2| 7IS aa^ OlSaS ESMM H^^S 7WAI?) SIIOIiH SS3 *f*K31 it 

78 as 7h^a olsol sioia iss soi7h= aeis sstf ssss, oiiui ses=2| ?f]l^ ois^ 
a iioi^ £1x^21 371. 0IS2J ^£ 3 ««oiai7h ois^^Q gjoi ic9a^ Aiei'af ast.^ 2^7119 ?;:'7i ^ 

Q. 

OfaAl 4*^71 H (HIUX|(hi9h ener9y)0IS ?a7l^ SSS(inediuni current)0IS ^a7L 
IlSS(hi* current)0IS ?a7l(HI CH«2J 7|-^SKacc8lotion tube)a *7FoK)lA|, llSSjog^ :7|go, 

ois?2j7iaa 301. asj 3S7h a 201 aisoia. 

Oieit^ 4^7I SmiUTJI 0|a^a7IS ^ 1 0« £Ai4^ U^2^ ^1, 7hi^(BF.)9 gHDIS&^fflS 5^901 
01 ion source) (100)2^; 01 2:4:^:^(1 00)0)1 A| SHSOia ?f0ISa nmU6(Mg)g 0I§ 

SKH Sd^^ ^SES U1l01QIBK)i;q ai(vaporizer C8ll)(101)]i^; &'7I BIlQIulSKIIPiii 3(101)01 

Al S^S 0IS5 a«F= 0IS(-)°f9 »afll UJS OJ^EWI^a mauiM (analyzer n43net)(102)2f; 
4'-7l Ol-yeWl^a Of3LIIM(102)0IAI SaSII a OIS(-)0)I 4:§ei SSr9 2]7hSh01 S9l?t9 OlSSKM i 
g°J OiUXIS 71^31^ S« 7^*!^7l(pre-acc8lator)(103)2^; 4^71 2*1 7HS»7l(103)01IAi 7^^a OlSOII 
aStr ^« S&S 9l»h01 asa- S^«S STIAI 7^^S^^ :S| OOUXI 7^i^^7|(lo« energy 
accelator)(lG4)2f; 4^71 'F\ OilUXI 7N?7I( 104)011 At 7F*^a DISS aSS917l 4'£HMA| riMSS 7hr::( 
Sit)0| 21310) ^X^S Sim SrOIS^S S^SI^ ^MSffl(stripper)(105)2f; 4^71 >:MSIil(105)0«Al 
SSS ?fOISS 71^8h= H OIUAI 71^7l(high energy accelator)(106)Sif; 4^71 >:M3ia (105)01 
SSS9I71S *loh01 SSSFS Eiai5(107)S ^Sa^ 7^^7|2^; ^71 &aiMa 7b 

«it7|21 H OlIUXI 7b^Sf7|(l 06)01 Ai 7b^S OlS SJg §S7|SJos ilEiaSKfl aOlIB Old aiHI(l09)S 
Ol^g! SiOIIHOI ?a«^ SEKbeaa filter)(108)S qi^a^il SQ. 

^7m iroi ?sa^ saisj n oiun ois ?a7i^ ois :&£^(too)s ois 7f^9 

5 SFOIS ^£ af90l ail, 01 OlS :ji£^(100)0|Ai °^90IS ^^S OlS 7F^& UflOjOIEfOl^q 
9(101)01 £UI» SQ. 

6^71 WlOlfflSWW a(101)S 00111^9 OlSSHM e&dfOI Oh^SH3l73 DH1U|E(i02)0| 

Al aShS SOlSS.i-9 »a*ll LHOI 7R7I(103)9 »«IA| aebS OIUXI SOIS(100keV)^EHS 1 n 
S 7H^t^ * &aMS 7b^7|LH2| :g OIUXl 7H^7|(104)0||A| lYUtm gCf. 

4^71 73 OllUXI 7W7l(104)0«Ai 7Wa SOIgs >iEaQ|()05)a S«IA|EiaS = (107)21 25S 

9i7ia S2a^ iisss 7f:i(ai)oi 2isk)i 4^71 S0IS9 SITU aoi ?.«ois2s ssha?! aa, oi 

SIBS %'OISS aAl 12 OflU^ 7Kf7l (106)9 9«IA| 7Ma0l « iiEKI08)9 9ftlAI SE19 S 

€1 0IS9 «90iai Old sui(io9)s i^E! oi$a£ moiffloi ^a«F7« a= aoia. 

^7ia aoi aoiiaoii sfois9 2?a4^ofl soiai, 4^71 « oiuxi 7W7i(io4)s sjiei sois9 

:^Sa9 7h:60l 2I3K1I S0IS9 Sill ^^OlSS^g $93^ ^MSS)(105)0| S5S^7I9 «S3h^ El 
S5£(10r|0|^ £ 2 01 SEAIt.^ UbS»rOI. Si«^£ j^EI S.i7ia= ^SS3(AC)9 S3 S ^(E!3h^ SIS 
MeiO|?l(20G)Sb; ^71 SIS MeiOI?l(200)9 IflAI :?SSa(AC)9 STOb SIS :?S3^ SEi(201)2f; 
4^71 aEI (201)21 SIS 78^9 93(202), 9S(203), M=M(204)»t||Ai a5f»f= S^3»i;?(205)2f; 
4^71 S^SSi?i(205)0iAl SSfa= 4»g^0i 2|ShOI 4:§2| 2^9 »4S3e afS7|(206)2f; ^71 SIS 
HaiOI?l(^)01ie ^71 E1Se2n07)21 :?&9 39018^ SSmaSXI(20?)Sf; 4'7I S€r»aS«l(207) 
ODAI »aa^ 1ZFS9 □^99013^^ aUEi(208)7F ^SSTII 3Q. 

3eiU4^7l >;SSiH(105JM S5»*I7I7I- S«aS* SS3hS Eiai5(207) a ^71 EifiS = (107)0|| 
±S2| qiSSSr9 S33b^ 9rS7l(a06)e ^7I SE1(201)S ^E1 SIS S«49 SSTd^^ 
§^Sari:i(205)Sj 93(202)21 59S0I 2)tr IZS99. 9S(203)2| S^J ^XlOi A»£S(204)S| 
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Sr'?l a°S. 3111^ S90I Ol^OIXiX] SKIh :^SIIH(I05)OI 3«hS S£SJ 

XI saw SQ. 

nsms ^'i^i :^MS! 01 (105)01 7^^aoi ^aas oiss S3»9i7i oi^^^ oi^kh ois 
mm si£?iii, 01 ois«s a^asi aass ^sskh noioioi ois^aAi ai 

oim m?f 3Sjoi as ymn aa. 

(mM 2Ei(2oi)2i asai# asr*^s s^a5fif(205)- s^asri?(205)oiiAj asra 
sesoi 2i«HJi ssra a^ase af3?i(206). ^:7i a^s7i(206)MAi »^a= asfa B^o^ is ?s»^= 
Eiag=(io7)o« oi^Ai &^7\ as. Haoi?i(2oo)s ssa2i55« *e»«k« Eias=(io7) a ar 

HEIU SfflOilS ^r^l :iiMBIH(l05)M S«*hS aaS5(l07). SE1(201), 

Sei3Sri-(205). <StB7\(20Sm OI^OI aa«Ka&E OI^S S73»^S 4=901 ^HiaCH 2iXl aTOK 

nE^Hs ieaaj(io5)s EiaB5(io7)°j ol4^s^«s eisHS ass*i?ioii oi&'-oi oi 
ass9i7isj oi^s OIS ms mi^^m ^2.9m aoi sioioiofl ois ?a ss ai 
s^soii sit^ 4=9 mm as ^mTi asta 

[E^A| s as2i ^5}^ siioiiHOfl s^sg OIS SEHS ^sshs nofluxi ois^a:7i(HiAi 
aoi saas oiss ss^*^s ^bMsoiM sss*i:7i3 ««ais Eiag^sj ^\^% ass sxishu 
01 ii'xis aso« ccfa as Heaoi^ia ^>«h£^ ^j^sm. ois ^^g] sxisk}i ois^s 
s opias 8II0IIH2I OIS =?a ss sif a wis aism ^xishit* s^sl:^ aa. 

S7I2I ^sis ^tispi ^sKM s 3^2= ois4:£is ssas ois°i assm 

01 =^s ajgg oisa ^OflUXlS 7HS»«hS SOIIUXI 7W7l2f; ^71 flMUXI ^WIMAl 7^*^a OIS 
# aSS9i:7|01IAl %«OIS£S ^^SSQISK- 4'7I :6SSQ|0fl SF0IS9 HOIUXIS 71^ 

si-s 12 (Hiuxi -)\^-)m: ^-?\ ^saiaoii ass^Pis «^sfs aassoii oi^"- *as as 
s g^xls^= asfliAia; ^^^i astSAis i^xia as§ :'ia§a asa^ uiinsKH g^xia as7h 
?issa as oi^'ois as aegoiTis ^b^^if ofsei oi4'S sueioh sai nioid^s ssf^ei^ 

S ?SSK)tAl gj 2S «S2S t»a. 

oi»i s^as £9011 si:7i s sfss ^Afldi fisdfs c^§]I^ sa. 
£ 3 s s srs I201IUXI OIS ^a^isi ;9ioi asss oin, £ 4 s s ars noiiuxi ois ?a 

PI 21 SS^»M SAI. 7li!i(BF,)3 gSDIS^S MOI 5S 0ISiJi2ii(3tD)a; ^:7| OIS4:fiii(300) 

oiiAi ei-aoia soisa oaui^cMg)^ oissfoi a«i~ ^a«s a^«^s ittoiiaaoi;>a aoonsf; 6f 

71 mOluieKIITia ai(301)01|AI SShS OIS§ a&^S OIS(-)e^§ SEIdH LHS Oh^'-EK)i:q 

□F3LiM(^)2f: ^71 o^breKiiTa ahaLis(302)OflAi seisi ois(-)oii ^ssj asra piskh ^ssi 
Dfluxis 7W8fs aa7f^7i(303)a; ^7i a«7h^7i(303)oiiAi ifcssj oiuxis 7^<^^ oisoii a»«r 
ssHi *i*ioi :q miuxi 7^^&^s :g oiuxi7W7i(aM)a; ^7i ;q o^iuxl7^^7l(304)OllA^ 7Hi»a 

01 SM 358^471 4^EH OIIAI iiSSS 71^01 2JSI0I gXfS SOI SWISSS i::SaiH(305)a}; 
4'-7l :i:Maiil(305)01IS SliSS ipEl SJ^KIS ^§33* S3 » *^e«^S as SaiOI?l(306)ai-; 4'-7l 

as Haoi?i(306)s sshai ^saaa eroh aa 7S*^s aEi(307)£F; 4f7i £aEi(307)o«Ai aa ? 

93(308), 9S(309), A»£S(310)S ^^as Se^a5r^(311)5 5«IAi >mt aSfS ^&'»h= 

s-a7i(3i2)2f; ^71 a^a7i(3i250iAi a^aas a2:s a^o^ assaa 4=«sfs Eiag=(3i3)2F; ^71 
>:saffl(3ci5)DiiAi esa sFoisa aoiiuxis m 7Wf8Fs s ofluxl7^<i^7l(314)s qigas aass 

7^^7l(315)a; ^71 SCISa 7I^7I(315)2J H OflLIXI7HS»7l(314)OIAI 7^^^ OIS gi9 §a7|5«oS 
SEi3$K)l ?JOIiii 01^ §SU1(317)S ^E1 Ol^a ^OlCjOl ?a9l-S ^ 9IEi(316)a; 4-71 SE1(307)0I 

s as2i *S9 &XISIS asi3!Ai(3i8)2i; 471 asaAi(3i8)0flAi ifxis as9 7ifisa =saa 
on 2j«K)i 71 «§a as oi^is as MMoi7i(306)9 S3}«fs ssrJcioi§«i(3i9)a; ^7i s 
sr:Qioi?j^(3i9)s YE1 aaias ;gioias9 ci;^9eioidfs auEi(320)s ^saQ. . 

4^71 asaAi(3i8)s Qii as9 axi«hs as?i9 A«^f 4= 2ia. 

4'7isf aoi ?sas h ass aioicioi ois ^ei ssai. s^eis-^(319)oi 7i«sa ois^a ^ 

^011 2|$|01, 0IS7^:^: ^2^(300)S 0IS7h^9 SfOIS4'QIS 9901 WOlQIStOIXi 9(301)01 S 

aAi3i?ii si:K=r7ii40i). 

471 UyOlfflEKIIXI 9(301)01IAiS ^223 SfOISS aMlLld(M9)3 OlSoKtt ^tV= ^SSS 9 

&sn2(9?(i402), 01 ssa DISS o^aEHDW o^^^lS(302)0l ssAi?i;ii ao. 

471 owaioi73 □fiiuis(302)oiiAis ssas ^4 e»a oiss ^3^s ois(-)e^g sasi 

LH01(978403), 01 SSa 0IS(-)9 a«7Hi»7l(303)0« SaA|7IS, 4^71 a«7H4r7|(303)01|AIS aS^S 
;iS2J OimX|7|- as* 7HS?tJ *O?l404). QOISS 7W7I(315)2| ^ 0IIUX17H4j7l (304)0i SSAia 

a. 
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SOS sjsm 9itKn nub s^^s. s^m y^tt m{SJt4as). oi oiss 

ai(3(S)oi ssjAi?i;i so-. 

5E1(307) 

Se^Sir^OIDQI S)$IOt SSr# tt^3^^ ttS:'l(3l2)S^; VS7l(312)0IAi V4SEI^ SSTS STO^ S3 
SS S^F^ EiMS^(313)OI SjdK)t «€»^7I 

n&BS. ;:^SQi (305)01 S^sjoj 3q3S9l7lf| «€8PI 91«IAI= E|£SH(313)0| S^' 
^S! SSfOI SSEIOIOt ^Klf . 

[DSF/j ^71 SSmeiSXI (319)01 Al= ^71 ElfilS(313)0fl S^S]Oj ^ofQ, sSSi^^m ?i7i 
ti?\ m\Oi ^71 SE{(307))0I SfrB 2W^A|(3I8)S> WtiM ^TityTt 

aD(&?|406). 

&?a407), if;qa SS^f 7I «ga iSSJ ^ISSI? 0I4KDI OHJS S?WEI&S(319)0IAI = 
6^71 EiaSH(313)0il §4^5<2! SSOl 32301 S^^sjoj 25 BSS^IS 4^«!S^= 59«Kfl ^ 

71 i^esia(305)s 33**171 ^B\QiM ^MSS 7h>:(S4:)01l SJSKN SWS »0I SfOISSS 9!S«J 
01 ^►71 HMUXI 7|-^s»7l(3I4)0| ^aAi7|7fl aaO?l409). 

imM 4^71 n o^uxl7^^^f7l(3l4)o^lAl= sas ?foiss n osu^qs 2 ^ 7h^*nio?i4io), 

01 7h^a CIS iiS SiS&l(316)0fl ^S2A|?I9 ^71 8] SE1(316)01iA|^ 2 n 7^3 0IS3 §S7I 
^2.S. SEig«^ ^(e7t411), «I0|]» Old SU1(317)S «^E1 OldS SIOIIHOII SEIS V olsa 

711 aQO?l412). 

4^7I S2^*1SI§tl (319)011 AIS ^71 S?faA|(318)£ ifXlS 2i;7h 7iasa ^S2J 7I5S 
S. 0\&2.S. SeEI9(B71l407). 4'7I SSr»aSjy(319)0IAI^ ^71 5^29^(315)5.1 aiS(309)SJ S 
q ^^17\7\LK Sa(308)21 2S0I SSTIU A^Se(3iO)2j goiU ifieiSSSI as gf«|og 

ej*ra SEi(307)2j asse^oi g27i(3i2)oi a§ra73 s^ti sq. 

4^71 &S 71(312)011X1= 4^71 Eiai = (313)01l 4:§ej 22,^3 35SW SSW EiHS 
4'7I EiSS^(313)^ :^MS!Itl (305)011 ±E^m V ^ 311= S5S9I7I9 VStm Sd^TI ElOl S^s; 
2! CIS i:MgSOI 01^01X1X1 Sr^TII SD. 

32HA1 SOWElgjy (319)011 Al= Q0I4- OlS^aSgOl OI^OITJW "SiS.^ ^71 
SSf*iei§fl(319)0«AiS 4^71 SIS saOI?l(306)S »9«KJI 6f7| OlS i?a7l01l SSSSTS *f9t^£ 
S«l(e7ll412), 4'7I OlS ?a 3§SS^3 Snti^SMI. 3S SSTS A^SOI ^7]tm £1= ?!OID. 

OI4'OI!A1 SStr UhSi^L S ITSS EL^ESII ^2. 3§S SIOIIHOII ^^33 OlS SEHS 

?ash= noiiujq ois^a 3§oiai 7F^aoi saa= oiss e&si^ ^i^msihoii ssa$i7ig 
s^s EiMg52j 014^ ssrs STasra, 4^71 Eies^os ?5aa-# 3S*h= a^a7ioi s^s 3Sf«h= 



ot7ia= ?4ioiiH2j ois Sir a ai+ aisoi ^^nn ^ 2t= sahs assw ei= 21 

010. 



1. e^s*BS« j;ii5 3SS i^ei saa^ oissi »s^s^3 01 ^ 

« OlSa :qOflUX|S 7^^S^S ^OHUXI 7WI2J; 4^71 »OflU:q 7K7|01IAI 7^3 DISS 2 

S»9I7I01IAI ifOIS^S >:eaiH2^; ^71 ibMSIHOI SSS SWISS HOflUXlS 7^^9^= 

H OHUXI 7h^7l2F; ^71 :ieSiHOe S3»*I7I» EiaS=21 OI4^SSf» i^7^l»^= s 

ffSIAIS^; ^71 SfiidlAIOflAI ^J\^ SffOI 21£ HEIOITIfl ^C^fOI 3S« SXIAI?!^ SSf^El 

:?ssKNAi 1! as m^SLS. :qi23 noiuxi ois ?a7i. 

a:?«f 2. 731 1 tH)1l 2101AI. ^71 Sff^AI^ 4^71 E1Ma=2^ SIS MaOI?IZK)l 2**SHJI 3 

sa &^*^s* ?«»ioiAi a 213 ^gss *h= ssasxi a^s aoiuxi ois^a7i. 

3?«r 3. ;ai 1 tfou ^oiai, ^7i ssiiAi^ oi^^ si;s ssd^ 3«7is ^^^kiiai a 
2i5 «32s «^ s.^sy3-xi ;gi2§ noauxi ois?a7i. 
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documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



Q BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




